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Abstract . Because of ignoring the configuration constraints between symmetric body parts, the human
pose estimation methods based on mixtures of parts may lead to a repetitive detection of symmetrical
body parts and a low pose estimation accuracy. Therefore, a kind of new pose estimation method on
the basis of pose constraint and trajectory optimization was put forward. Firstly, numerous reasonable
locations of single part and symmetric parts of human in single-frame image should be estimated, and
identification part should be constructed by utilizing pose constraint relationship among symmetric
parts. Then initial trajectory candidates set shall be gained through repeated iteration of dynamic pro-
gramming algorithm according to respective target optimization function of single part and identifica-
tion part. Movement trajectory with relatively low detection score was removed by combining with

global feature of trajectory. Finally, smooth and compatible optimal trajectory of video sequence was
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correctly solved by introducing tree-based contract model and combining with contextual spatio-tempo-

ral information. Experimental result in N-best, Outdoor Pose and Scene dataset shows that in video

sequence with complex background, blur movement and part blocking problems, average pose estima-

tion accuracy of proposed method is greater than 87 %, which reduces erroneous judgment of symmet-

ric parts effectively and improves human pose estimation accuracy in video.

Key words: Human pose estimation; mixed parts model; pose constraint; optimal trajectory

1 7]

qul

Wi 5 PR P15 R B 48 3 A, TH LA o
Fo AR T Bk B 22 1l FH T X6 B S A 3 v R A TR
IR AT AT o 25 e L B st G b B AR Rt
SEHLA i ST ) B A A A S S A T R A
PR A 3 AL AE F B R AL 428 55 U 2L A
BPFFRMET . AR A RN BT
WFFE AR KA A b 76 20t R AR BT, BB 48 BT
TRy R X T AR A R S A
TR AT TAE 2Nk e 2218

N3 AG T T AT JE T A5 HY B Ak T 0 JE A
TG Ao, v 5 8 1 A Y 1) O 9 S 2
BT A B E R AR 20 T R
Xt Bk 1 22 D0 B 07 2 29 SROG R VO R 4% B 7
X B EB A 7 A i S A )R] R, O A AL
TR N A 28 25 A 1 E SR RO Ak T vk B2
TF 5 G e i A AR TR A AE I [1) 0 25 () A7 7E 2
1 2 B R S5 R Y A8 g I AR O R AE AL
254 0k B2 H A 4E NP-hard(Non-deterministic pol-
ynomial hard) [a] #5*), H38 # H 8 R B LR f#
10 SR Mg AR AT 42 T fie K 36 M 38 (MAAP) ik 19 YR ARG
fitte

T AR R A TP AR S A AN T B A R S
HRC20 JHE J5 0 BB A1 A5 284 3 ik oA AR 22 W] R AT v R
SR Al B BT A5 8 SCHR (16 138 3k 51 A AR X
PRIBAF Z RIAAAE AL B Y R O R L 5838 1 5 4R 3
PEREAY s SCERL21 48t — B 72 I i 38 5 1 A DG I 24
Y b2 B R B A TR X AR - SE AR
o3 J5 EE2H 7 T RN SR A 5 STk [ 18 0 42 4 BR 2
BE T HE BRI SRS L IR 3% A AR A R L
ZAEME LAY J B0 i 4 B AR S T
3R Ty 1 X HAR R R T BE I L H AN BETE = AL

YA I A 0 78 23 ) AR 2 =2 T ) 37 5 24
W R T TH A A

ASCHE TR A TR R T — Bl e 1161
ARG PUIE T8 0 LS AT Ok R R N T
BB B0 4 B AR ZEASA T . %7 I REAE X A 4K
XK AR 2 18] (1) {37 48 29 R O & 2E AT & B A, A
PR TR el 235 ) 1 g 2584 L0 120K A 1 Dl 1 LSl 2
(4 foe It o 92 980 o o 72 JL 2H SR 307 51
T AL 5 H AT 330 U S A Tk Y
PERE.

2 RASRAREA

TR AR R TR 1 R RO (i 24 32
RURENR 7R N9 B — 38 0, AT 42 T 17 0 i [
B NRBESAETT RS S, IZAR 20 T A
AR S5 A8 v A7 TE (9 X R 6 8 29 R OG- L 45 5 7P AR X
TR 8 A 4 T S A 0 1 i) R

AL SCHER8 T2 H 09 TR A FB A 5SSy B Al
PR, P R 8 K=26, R 52580 T
=4, FHRE AR E LR — AT mE G=(V,
B H o V= "{v |5 | FRTmE T, ERRT
[e] J&1 b I A R B TR 2 A IR L R L fBRGE BT AR
ARG TN EEAE RN Z={x5),0,=
{vs 2| v €V, € Z) RRSHMAERE T —
FiopR AR C & L )R LS A T D — A 0=
{0,120 ) & FRUE Y 2

7 AN AFAE I ©C0) F /R T AT o, FENLE =
Ab AR AR TE TE 4y 30 (6, 0;) FRom B — XF T A
v oy S BITEL S = F =; AbAH HLTE] Y S 25 1
DN 28 25 A T ) RT3 5 SR 2 =X (D v b 43 eR 4R
M KRIE S™ =argmaxy( SCO) 3K i e, Bl i & 45
AN TO0 A5 ) e AR 67, [R) B ORI 0 2 A LA R4
A



1062 e KE® TR % 25 %

S = D)D)+ D) $0.,0), (1)

0.€0 (8.6)€E

BT R AR R

Fig. 1 Mixture parts model

3 AKRESRE

AR SCAEVR A TR G Femly 5] AT AT
PRARAF Z 18] B 7 2 24 o 56 R, JF 78 S8 5 4 0y B
1PN RIS 1 INTTE R C R SN DN N AT
At I U2 78 JBE TR 18 i AT 2 B Be il 4k
TR, A SC AR AL T 22 R an & 2 CE ]
DU T RO PR o

(1) & % H ) DivMBest 2 31, 78 W55 7
SRR — b = A 2 AR e E S H2E R R
EEAMT A 2 FiR,

(2) SR 3 TR A BRI A5 0 18 L Jd i

B A I 5] (NMS) B9, 4R B i o 45 A8 4
46 AN B A T TR S R R A =2 ] 1 43 i 2
WRZR G IIBR G T A B LS B4R
7 nE 2(h) B

(3) FIC2) A 2 i B8R A F0 bs R A 4
AT 1R A 0 R E IR BE R (MRE) [ 45 B A
TH B A4 25 842 76 T PN 199 25 (8] A7 7 11 22 18 151 45
F A 2 (o) i B B A To0 A 3R 0T 10 1Y
NARERAT 5

(4) 1 25 AR 8 BR300 R bR SUFE1F 45 A Y R
AU RRDE I L X I HOG 5 AF 25 3% 3+ 538 1
(9 H B AL R, ) X 8k 00 — 1k (0 233 6 B 5 TR
VTR ER AR B B A5 O Ak oR 2 3 2o 3l 25 R )
FRARTEAS A P R HLR R AR . A SR
FRE 0 B RRAE £ T AR5 04 ) 4R B e e 4 v
IR 255 Ao I A5 43 3R 1 42 3h B, 75 3 ik — 2P
PEAC R B foe e B . v, %030 5 % 3 (] 1) =[]
RARME 2 Frm , B i B4 TS A SR XTI A

PRIRIEI) — 2518 S LI 5
(5) HJ &5 3 U3 =[] ) e 72 PR R AIE , )]

PRI 1R 240 58 TR SRR Y A4 3 b oz 11 e L 20
i A B R A B NS AT N 2Ce) FTR

TR 'y
'W"II?’"[{H | (AMRF L

[Pl —ffol
TSR 405 2 bR SR
BT ﬁ):f“ﬂ_hl i

FJEhﬂIan tHS\{RFf"UE‘I

PR A B0
L P

KB & Ol

rlu ®

@ W
[ 13

© IR
FrEVRLR
(€)

i
#ﬂl L

{:H L % A
(d)

2 B AR IS AT

Fig. 2 Human pose estimation in video sequences
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